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Introduction
Patients often struggle to understand written medication instructions and management points due to the complexity of the information. 1 As shown in a study conducted at 2 urban public hospitals, approximately 42% of patients were unable to understand written medication instructions. 2 Patients with type 2 diabetes mellitus are particularly susceptible to this problem, as most are on more than one medication and are also encouraged to increase their self-management of this chronic condition. Misunderstanding medications and poor compliance with diabetes management can result in unfavourable outcomes. [3] [4] [5] Since patient information on diabetes is mainly available in text format, it is important to develop counselling tools to enhance patientprovider communication. Pictograms have the ability to overcome communication barriers and provide simple yet necessary information. Numerous studies have shown that pictograms may improve medication safety, medication compliance and overall health outcomes in the general public. 6, 7 Pictograms have also been shown to increase the short-and long-term (after 4 weeks) memory of complex medical instructions in patients, especially when the printed information is presented along with verbal information. 8, 9 According to Paivio's dual coding theory, 10 the verbal system and nonverbal system work in association, and the activation of one system triggers the activation of the other. This suggests that pictures have the ability to further activate the understanding of verbal information, therefore optimizing information interpretation and message recollection. 10 The use of pictorial aids such as illustrations can make health education literature more accessible, while remaining interesting enough to appeal to individuals at all levels of reading ability. 11 The use of pictograms in patient information leaflets is preferred by patients and significantly improves their understanding of the material presented. 12 The use of pictographic counselling tools for diabetic patients is meant to supplement written and oral information for those people who are limited in their ability to read. Difficulties in processing written instructions may be attributed to age, low literacy and comorbidities such as retinopathy. Pictograms and pictographic symbols should only use those details that are most important and provide the most information. The purpose is to lead the patient in the right direction by using symbols that build on the most characteristic concepts of reality, 13 just as the traffic signs seen on the roads and streets are pictorial representations of key information understood by all drivers as an essential element of road safety. The pictograms for this study were designed with the following characteristics in mind, aiming for optimal uptake from patients with minor eye diseases: use of mainly black and white or high-contrast colours; clear and simple images; avoidance of shading, coloured images or coloured backgrounds; and use of plain large font. 14 This tool was designed for patients accustomed to interpreting road signs and other commonly available pictograms; in other words, the tool catered to most North Americans with a reading level of grades 6 to 7.
reSeArcH brieF
The purpose of the study was to evaluate and validate selected components of a pictogrambased diabetes education tool for use in counselling patients with type 2 diabetes mellitus. Pictogram-associated information recall was assessed to see if the use of pictograms improved recollection of diabetes counselling points. According to the American National Standards Institute (ANSI) standard for validation of individual pictograms, pictorial symbols must reach a criterion of at least 85% correct to achieve validation in a comprehension test. 15
Methods
Patients with type 2 diabetes mellitus (as diagnosed by a physician) and between 18 and 85 years old were recruited in offices of consenting primary care physicians in the Greater Moncton area (Moncton, New Brunswick) under the auspices of the Regional Health Authority's Diabetes Education Centre (DEC). Patients unable to communicate verbally (aphasic, hearing impairment), those with conditions affecting recall ability or with visual impairment preventing viewing pictograms, as well as those deemed too ill or frail to attend visits, were excluded.
Written consent was obtained from patients as well as their primary care physicians, and an individual interview was scheduled with the study assessor (a certified diabetes educator). During the initial interview session, the patient with diabetes was shown 8 pictograms relating to prevention and treatment of "heart disease and stroke" and 7 pictograms relating to the prevention and treatment of "nerve damage, " in association with diabetes. The pictograms used in this study were designed by 2 pharmacists using their expertise of key diabetes counselling points, and incorporated recommendations from focus groups of patients, pharmacists, pharmacy technicians, clerical support staff and graphic designers. The designs catered to most North Americans with a reading level of grades 6 to 7.
Validation
Using a structured interview tool, the assessor asked the patient how each pictogram relates to management of his or her diabetes. The assessor recorded the number of correct responses (one for each pictogram shown to the patient) and the number of incorrect responses. For each incorrect response received, the assessor educated the patient to improve his or her understanding of key aspects of managing diabetes, hoping the patient would use the pictogram as a future visual cue during a follow-up interview.
Recall A follow-up interview assessing the recall of pictograms was scheduled within 8 weeks of the initial interview for all participants, using a cued recall technique. Cued recall is the use of cues such as pictures or pictograms to recollect information. The participants were once again shown the same pictograms relating to the prevention and treatment of "heart disease and stroke" and "nerve damage, " and the number of correct responses was again recorded. Demographic data such as sex, age, mother tongue, time since diagnosis of diabetes, highest level of education completed, reading habits (self-reported use of electronic or print media) and ethnicity were also collected for each participant.
The data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 20.0 (SPSS, Inc., an IBM Company, Chicago, IL). Categorical variables were summarized using frequencies and percentages.
Results
Seventeen participants were recruited, and all (100%) were white. Twelve (75%) participants were female and 15 (88%) specified English as their mother tongue. The mean ± SD age was 61 ± 11 years. Sixteen participants (94%) had a high level of education (at least high school completed), and 16 (94%) were accustomed to reading some form of media (electronic or print). The mean ± SD value of time since diabetes diagnosis was 5.43 ± 6.31 years (ranging between 1 month and 22 years). The mean time interval between initial interview and follow-up interview was 67 days (ranging between 28 and 100 days).
Participants correctly interpreted (85% or higher) each of the 8 pictograms for the heart disease and stroke module during both initial and follow-up visits (Figure 1 ). Participants achieved correct interpretation of 28.6% (2 of 7) of pictograms in the nerve damage module during the initial visit and 100% of the pictograms during the follow-up visit (Figure 2) .
The percentage of correct overall pictogram interpretations was significantly higher at the reSeArcH brieF second visit (94.9% vs 82.8% at visit 1; 12.2% difference; 95% confidence interval [CI], 4.7-19.7; p < 0.003), predicting a significant increase in information recall. When analyzed individually, only the pictograms "pain medication" and "slow digestion" had a significant improvement in interpretation at the second visit.
Of 13 participants who responded to the question about satisfaction with the counselling tool, 11 (84.6%) were satisfied and 2 (15.4%) were neutral. Three participants did not respond to the question, and 1 was lost to follow-up.
Discussion
Pictograms may have the potential to assist patients' understanding of the complications of diabetes, but they must be validated prior to their use. This study found that the overall ratings for the heart disease and stroke pictograms appear to support their validity in our study population. However, only 2 of 7 nerve damage pictograms were considered valid at the initial visit. Information regarding neurological effects of diabetes may not be as familiar as that about cardiovascular complications, and the current pictograms may not be representative of these symptoms or self-care strategies. In addition, heart disease and stroke awareness and education tend to get wider exposure in general health media compared with diabetic neuropathy symptoms. The overall pictogram interpretation was significantly higher during recall, which is in agreement with Paivio's dual coding theory. 10 Pictograms enhanced the understanding of verbally communicated reSeArcH brieF diabetes management information and therefore increased participants' recollection of spoken information. However, this result might not have been the same if free recall method had been used. Free recall is repeating information complete from memory without the use of cues such as pictograms or other pictorial aids. This method would not include the nonverbal system, and so Paivio's dual coding theory 10 would not apply. This was confirmed in numerous pictogram studies, where cued recall produced higher information recollection than free recall in all individuals regardless of the level of schooling. 15, 16 Proper patient counselling is still a necessity for the optimization of information recollection. In this study, proper counselling of diabetes management occurred for every incorrect response received during the initial visit, therefore providing the verbal aspect of the study. The combination of counselling and pictograms improved patient-to-pictogram association, as well as patients' understanding of key management points, and further promoted patients' recall ability, therefore explaining the statistically significant increase in correct responses during the follow-up visit. This result is in contrast to the outcome of other studies where participants were required to independently study the information on their own without guidance. 15, 17 Independent study of any material could cause information misinterpretations and misunderstandings that would reduce participants' ability to recall or correctly recall the content. Thus, prior training promotes better recall ability and is essential to testing participants' recall. Due to the use of both proper information counselling and cued recall in this study, there was an increase in pictogram recollection of diabetes management information.
Our study had several limitations. No association was explored between correct responses and actual adherence in diabetes self-care. Participants' literacy levels were not assessed at enrollment; they self-reported their highest level of formal schooling and whether they read newspapers or magazines or accessed the Internet. Our study cannot make any inferences about the usefulness of these specific pictograms in low-literacy individuals; however, the recall ability should still be high in low-literacy population, as concluded by previous studies. Although our sample size was small and homogeneous (all English-speaking whites), the findings are consistent with key studies published on pictogram validation. 8, 9 Implementation of the positive results in this study could offer an innovative option for diabetes educators when working with patients possessing limited health literacy abilities and diabetes management programs that are primarily text based or designed at higher literacy levels. Subsequent studies would need to follow patients for longer periods of time (i.e., months to years), using the pictogram tool as reinforcement for good practices in diabetes self-management and to potentially improve clinical outcomes. Future research in this area would include validation of the remaining 5 modules of this diabetes education program.
Conclusion
Our study provides some preliminary validation of the "heart disease and stroke" and "nerve damage" modules of a diabetes patient education tool. When combined with proper counselling, the heart disease and stroke pictograms produced excellent patient understanding during both initial and follow-up visits. More than half of the pictograms used for nerve damage were not well understood by participants during the initial visit. However, with both counselling and cued recall, participants' recollection of information during follow-up visits showed statistically significant improvements. ■ 
